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Feasibility of Off-Grid Solar Energy Enabling Sustainable Development of Women in 
Rural Kenya 
 




This paper examines the attempts of the government of Kenya and international 
development agenda to achieve the objective of providing energy access for all and facilitate 
empowerment and poverty reduction to the rural areas within the framework of sustainable 
development goals. Energy has been recognised as the key enabler of economic and social 
development, however, the efforts to bring energy access to women within rural communities are 
falling short. The policy tools and economic instruments prescribed to address energy deficiency 
are not designed according to the local socio-economic conditions, which will be examined 
through empirical evidence produced from an energy access project in Kenya. In the Last Mile 
Connectivity Project women are integrated into the project design in a piecemeal basis. 
Macroeconomic and structural drivers currently hinder women’s development in rural areas and 
prevent long-term access to economic opportunities and socio-economic growth, particularly for 
women suffering from rampant underdevelopment. This allows for the critical exploration of links 
between gender, energy, and poverty reduction within the international development framework 
under the United Nations Sustainable Development Goals agenda. The remote locations are 
cumbersome, and the solutions prescribed by the international stakeholders are proving 
insufficient in the spreading of energy access to women, setting the ambitions of achieving long-
term sustainable development at risk. Achieving energy access has positively impacted rural areas, 
but more should be done to provide sufficient energy to women in rural communities to increase 
their economic and social development because providing small-scale energy access levels in 
isolation might not adequately meet these goals. This analysis relies methodologically on a case-
study of the Last Mile Connectivity Project in Kenya and on data analysis and interpretation of the 
overall off-grid solar energy levels in Kenya provided by International Renewable Energy Agency. 
 




In their efforts to eradicate poverty and achieve sustainable development and protection of 
the planet the United Nations (UN) developed the 17 Sustainable Development Goals (SDG) that 
went into effect in January 2016 and will continue into 2030 when the targets are expected to be 
attained. The SDGs is a monumental effort, and one SDG is recognised as having special 
importance in the obtainment of development and eradication of poverty globally. This is goal 
number 7: Affordable and Clean Energy, ‘ensure access to affordable, reliable, sustainable and 
modern energy for all’ (UNDP). United Nations Conference on Trade and Development claims 
that the role of modern energy access is pivotal in the overall success of all the SDGs (UNCTAD 
2017). The SDG 7 does not contain direct targets for women in ensuring universal modern clean 
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energy access but does acknowledge that women and girls are facing adverse effects from the 
combustible fuels currently utilised in lighting and cooking (UN SDGs). However, the SDG 5, 
which is dedicated to the obtainment of gender equality and ‘achieving gender equality and 
empowerment of all women and girls’ (UN SDGs) is the first direct objective and goal in the 
international sustainable development agenda within the UN framework that includes gender, as 
previously the efforts to create equity in this framework were left unaddressed (Bradshaw & 
Linneker 2014). For any meaningful furthering of climate policy and sustainable development, it 
is imperative to include a gender focus to ensure that policies are all-inclusive and address the 
current environmental macro-level gender inequalities to create transformative changes thereby 
creating a higher possibility of the attainment of the SDGs on nationwide levels.  
As energy is a key enabler of human development, the Government of Kenya (GoK) has 
set an ambitious energy agenda that will extend energy services nationwide. Initially, the agenda 
was set for 2020, but it has been extended to 2022 due to the difficulties of expanding energy 
access to the rural off-grid areas (WB 2018). Kenya has been one of the most successful countries 
in the abatement of energy deficiency in the Global South, increasing its energy access by 3 
percentage points per annum since 2010 (IBRD 2019) and hosts one of the most widely adopted 
off-grid solar (OGS) photovoltaic programmes globally, accrediting the spread of energy access 
to the rural areas.  
This paper has recognised the major obstacles facing the electrification objective for 
women to be the overall policy design around the energy agenda, high up-front costs, the public 
funding constraints as well as the uncoordinated planning by public and private sector actors, and 
the lack of detailed socioeconomic data of the rural women and their specific needs. Without data, 
the policy designs cannot be adjusted accordingly throughout the energy access programmes which 
creates impediments, especially in the creation of gendered access, and Kenya is already facing 
significant challenges in the obtainment of its electrification objective as it currently hosts around 
18 million people living without energy (AEP 2019). Furthermore, the rural areas of Kenya have 
an added burden of introducing energy access to the off-grid areas due to the high number of poor 
people living with less than USD 2 per day. Around 80 percent of people in rural communities are 
living under such conditions (Steps Centre 2014), and the number of women constitutes 95 percent 
that faces multi-dimensional poverty in the rural areas (PEP 2017).  
Firstly, the analysis will focus on the history of rural electrification in Kenya and its 
importance in the provision of socio-economic development for women and girls. The modes of 
OGS systems are also significant in their energy-producing capabilities in transforming economic 
productivity in rural areas, which will be shown along with the important role of the international 
stakeholders in providing financing to the OGS schemes in Kenya. Then the examination will 
focus on the different structures of the subsidy and financing schemes towards rural poor acquiring 
OGS systems and the different institutionalised obstacles women face in the process. Empirical 
evidence showcasing the realities of energy programme employment in rural Kenya is studied 
through the Last Mile Connectivity Project. Lastly, the analysis will focus on the overall 
sustainable development goals framework and the indicators embedded in the agenda and how the 
formulation is skewing the implementation of gender targets in practice, thereby possibly 
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The Development of OGS in Kenya 
Rural communities mainly rely on different fossil fuel sources, such as coal, diesel, and 
kerosene, for their energy needs in the absence of a grid connection. For households that lack the 
financial capacity to afford such modes of energy, the women and girls usually spend hours in a 
day collecting wood and dung for heating, lighting, and cooking. There is an urgent need for the 
dissemination of modern energy in rural areas because this would provide labour-saving 
technology that would relieve women from domestic obligations and allow them to pursue 
entrepreneurial work (Dinkelman 2011). Furthermore, the reliance on such traditional energy 
sources inhibits the transition from subsistence economies to more diversified economic systems, 
leaving women trapped in a perpetual cycle of underdevelopment (Yadoo & Cruickshank 2012).  
This highlights the need for macro-level energy and economic policies to guide policy 
development in the energy sector instead of continued reliance on private sector actors to provide 
much-needed energy access in rural areas. Especially in Kenya, the private sector and the 
international financial institution such as the World Bank and the African Development Bank 
dominate the development processes of the energy sector by providing technical and financial 
assistance, which in the past has lacked the emphasis of ensuring the equal addressing of universal 
access to sustainable modern energy for all. The policy instruments have mainly targeted the 
investment gap in the OGS projects by implementing neo-liberal market instruments in efforts to 
address this gap and in the creation of free-market system around the technological spreading 
thereby leaving the socio-economic characteristics of the rural consumers unaddressed. (UNEP 
2011)  
The traditional methods of energy access provision are through a grid connection, but due 
to the significant upfront capital costs and investments coupled with prolonged timelines this is an 
unattainable option for many developing nations (Steps Centre 2014). Not only this, but hard to 
reach areas and the solvency levels of the rural people have created an imperative towards the 
implementation of innovative OGS systems in the rural areas. OGS is a critical source for the first 
level of energy access. Initially, most off-grid services were centred around solar home systems 
and lighting, while mini-grids were less disseminated in rural communities (IBRD 2019); for this 
reason, these more widely disseminated energy modes are the focal point of this paper. OGS 
systems have reached a stage of maturity where these are regarded as the most economical source 
of electricity (APP 2015), and due to the nature of this technology, it is estimated that 
approximately 70 percent of all sustainable energy needs will be met by off-grid technologies in 
developing countries (Steps Centre 2014). The most recent data obtained from 2017 shows that 47 
percent of the rural areas in Kenya are still lacking energy access, and 35 percent have access to 
some form of off-grid energy (IBRD 2019). However, currently, no detailed data is available on 
the level of women’s energy access in Kenya.   
The types of OGS systems vary per levels of electricity output starting from Tier 1, which 
symbolises the lowest level and produces approximately 22 Watts of energy and has the ability to 
light one light bulb and charge a mobile phone (Inclusive Infrastructure 2020); this is most often 
the first level of access of rural households due to its affordability. The larger OGS systems beyond 
the lowest Tier up to level 6 are typically above 50 Watts, and these have the potential to power a 
wide range of appliances including fans and refrigerators (Sanya, Prins, Visco & Pinchot 2016), 
creating the potential for economic output diversification by the use of modern technological 
applications (UNITE; APP 2015). However, in Kenya the energy access levels even in the 
achieved provisions of energy have stagnated on the lowest Tier levels, indicating that most 
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households are unable to use their connections towards the diversification of their access 
(Appendix).   
 
 
Acquisition of the OGS Systems  
The argument for ensuring the spread of energy access to rural areas is supported by the 
claims of OGS which state that enabling economic development within these communities and in 
the empowerment of the poorest will diversify their economic output (IRENA 2017). However, 
the mode of the OGS system is imperative, as the energy applications vary significantly in their 
power-producing capacities, and the more energy an off-grid system produces the higher the cost 
is for the consumer. Most of the OGS systems are sold through financing and loan packages to 
consumers in which they agree to pay a certain upfront sum and finance the rest through a loan 
cycle with an added interest for a certain number of years depending on the service provider (AfBD 
2014). There are no separate subsidy or financing schemes that would specifically target women, 
as all programmes and projects target the rural poor as a uniform class of consumers. Moreover, 
the ability of consumers to upgrade their systems is largely dependent on their solvency levels and 
often the upfront costs are simply too high for rural people to finance. This is especially true if 
they cannot access external financing, which is often the case of women because they lack the 
collateral to apply for loans. In Kenya this is a rampant issue facing women specifically, as most 
often land, property, vehicles, and livestock are under a man’s name, creating an impenetrable 
obstacle for women to further their economic development. Even in the case of women-headed 
households that constitute around 32 percent they still only hold 1 percent of land titles individually 
(Farouky & Wanzala 2018).  
In addressing the solvency levels of rural women to ensure they acquire OGS systems it is 
usually necessary for these technologies to be subsidised to lower the initial upfront costs and the 
consequent loan. Either the international development stakeholders have to endorse such a subsidy 
structure, or the government has to provide essential support for such energy access schemes. 
During the past decades the private sector actors have mainly controlled the OGS development, 
but this has not provided sufficient levels of access to the rural people, therefore the GoK has 
entered as a stakeholder in some of the rural electrification projects to provide additional support 
towards its 2022 universal energy access objective.  
 
 
Last Mile Connectivity Project 
The most notable rural energy programme run by the GoK in cooperation with several 
notable international stakeholder partners such as the World Bank, African Development Bank, 
The European Union, the French Development Agency, and the European Investment Bank is the 
Last Mile Connectivity Programme (LMCP) with a financial appraisal of USD 630 million and 
several year history that began in 2014 (Inclusive Infrastructure 2020). The target stakeholders are 
specifically the rural communities and impoverished households that have been excluded from the 
previous connectivity efforts and simultaneously tackled issues around the social and economic 
conditions of the rural poor. The LMCP project focuses on different kinds of energy modes 
including the OGS systems (ibid). 
The LMCP is specifically developed to address the obstacles of financing off-grid 
electricity by providing increased subsidies and loan packages, however these subsidies are only 
partial, and the rural households still face a significant upfront cost resulting in many households 
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being unable to pay for the associated fees. Furthermore, due to the financial constraints of rural 
households, energy is often not viewed as a priority over food and clothing. This is because even 
the subsidised connection fee is USD 171 and the annual average income of a rural household is 
USD 205, making energy an unaffordable luxury to many (Bauer 2019). This is the direct result 
of the GoK not including diversified policies addressing the underlying conditions of the rural poor 
and creating a conflict between the acquisition of basic goods by households (Phillips et al. 2020).  
The LMCP has also embedded policy tools to foster inclusion of women in the project 
design, such as increased economic participation, which is the supply contract of treated wooden 
poles that women can sell. This is directly designed to create conditions for poverty reduction by 
creating employment opportunities for women in addition to the benefits they get to enjoy through 
access to energy (AfDB 2020). The project elements include the inclusivity of women through 
policy, regulation, and standards that target the energy poverty of low-income communities, which 
was addressed through stakeholder engagement by a special team of consultants to map the 
specific socio-economic characteristics of the rural consumers.  
The public consultations were conducted by the Rural Electricity Authority of Kenya but 
instead of doing the actual stakeholder engagement as set out in the project appraisal, the teams 
did not consult any women and the project priorities were based on technical rather than social 
criteria (Inclusive Infrastructure 2020). Because of this, this missed the opportunity of creating 
meaningful inclusion and providing a socio-economic change in the lives of these rural women. 
Furthermore, the continuous challenge in the project implementation and the consequent policy 
design lack detailed socio-economic data in gender, income levels, and age (Ibid). Without such 
disaggregated data the project planning and amendments in policy design are difficult and delay 
the development of specific solutions for women in energy access provision and ensuring equitable 
development outcomes of energy interventions require the integration of such factors (Dutta, 
Kooijman & Cecelski 2017). Arguably, this is one of the reasons for the postponement of the 
government’s energy objective for all by 2 years.  
 
 
Equity in Development and Energy Access  
While gender inclusion is a substantial part of the LMCP’s project appraisal and planning, 
the programme has still failed to create significant change in women’s access to energy or 
economic empowerment aside from giving them the opportunity to sell wooden poles. This policy 
measure is questionable from the offset as the creation of employment should ensure long-term 
opportunities for women through training and education to a vocation, which are plentiful in the 
renewable energy arena. But how such a short-term opportunity would create and empower long-
term economic development is questionable. This demonstrates the piecemeal basis of the 
integration of gender into the project frameworks, and it also shows the lack of monitoring of the 
results and impact of specific policy and economic instruments that are utilized. Socio-economic 
growth and development of women won’t take place in isolation, as it is directly dependant on the 
policies and actions of the government and the international development agenda (Esquivel 2016). 
The LMCP project has failed to address the macroeconomic and structural drivers that prevent 
women’s obtainment of development through such energy access programmes that are intended to 
lift women out of poverty and better the living standards of households suffering from multifaceted 
underdevelopment.  
Additionally, the project does not address the limited use of the energy connection and 
offers no subsidies towards the acquiring of technical appliances (Inclusive Infrastructure 2020), 
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that could be used toward increasing the economic productivity away from the current household 
drudgery facing many women. The subsidies granted for the project also failed to lower the general 
cost of energy access to a level where it is plausible for households to acquire and sustain such 
connections in the long-term, demanding further monetary investments from the stakeholders and 
the GoK in the supporting of the subsidy schemes.  
The SDGs were developed in support of the obtainment of sustainable development and 
the eradication of poverty whilst transitioning towards a clean energy future and functioning as a 
direction for individual countries like Kenya in helping with the formulation of solutions towards 
these goals and tackling underdevelopment. However, the SDG monitoring framework does not 
provide adequate gender-specific indicators nor methods on the achievement of the individual 
goals, as the current gender ‘neutral’ approaches overlook the differences of the impacts and 
benefits of development efforts (Dutta, Kooijman & Cecelski 2017) such as the LMCP project in 
Kenya. The different SDGs such as the SDG 7 and SDG 5 should support the formulation of 
common links in aiding the transition towards the obtainment of these objectives. As standalone 
indicators and goals they are not able to track progress, influence policy design, or build a coherent 
gender framework that includes data that measures the progress of economic, social, and 




The SDGs lack the comprehensive integration of gender in the indicators, which makes 
consequent project planning and implementation difficult. Additionally, the institutional structures 
of the Global South often have distaste for women’s socio-economic development efforts, 
especially in rural areas. This creates significant obstacles for developing countries like Kenya to 
tackle; the gender, energy, and poverty nexus cannot be adequately addressed without the proper 
implementation of gender into the project frameworks, as showcased with the LMCP project. 
Further, it is unlikely that energy access would transform the socio-economic circumstances of 
rural areas because the voltage levels of the existing off-grid systems that have been deployed in 
Kenya the past decade are quite low. The ability of rural households to empower their socio-
economic development trajectories through energy is questionable if the connection levels The 
sustainable energy projects should not only address the low levels of energy that are provided but 
also the policy instruments and economic tools imbedded in the programmes to create gender 
inclusiveness, rather than just offering ‘neutral’ policy approaches. Otherwise, the economic 
empowerment of women will fall short, concomitantly pushing the objective of universal energy 
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